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ENERGY IMPACT OF REFLECTIVE COATINGS

Changes in cooling and heating ener loads(kWh/m?2/yr)
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DEVELOPEMENT OF THERMOCHROMIC COATINGS

Thermochromic coatings change
color as a function of the
ambient temperature.
For low outdoor temperatures,
winter, the coatings may be dark
presenting a high absorptivity.
For higher ambient
temperatures, summer, the
coating becomes white
presenting a high reflectivity.
-~ Thus, Whén applied on roofs or
3 walls lt may presentthe best
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DEVELOPEMENT OF THERMOCHROMIC COATINGS

Thermochromism is the reversible colour change of
a substance induced by temperature change. O O O J@ "

Composition of organic thermochromic dyes St 9

X X

colourless coloured

= the color former: - Q

usually a cyclic ester which determines the color of Hoy St
the final product in its colored state ' HOOH

Bisphenol A

= the color developer:
usually a weak acid that imparts the reversible

color change to the thermochromic material and is
responsible for the color intensity of the final
product

= the solvent:

usually an alcohol or-an-ester, whose melting point
controls'the temperature at which the color-change
occurs

coloured solid colourless liquid

colour former and developer encapsulated in co-solvent
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DEVELOPEMENT OF THERMOCHROMIC COATINGS

THERMOCHROMIC COATINGS

with TiO, color without TiO, Several
thermochromic cool common thermochromic cool common .
thermochromic

YELLOW | coatings have
" = been developed

using different
types of
thermochromic
basic materials




DEVELOPEMENT OF THERMOCHROMIC COATINGS
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Thermochromic coatingspresent.a high-reflectivity both in the vrsable and mfrared spectrum
while present very strong absorption-in the near-ultravrolet range ofthe spectrum
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DEVELOPEMENT OF THERMOCHROMIC COATINGS
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DEVELOPEMENT OF THERMOCHROMIC COATINGS
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DEVELOPEMENT OF THERMOCHROMIC COATINGS
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DEVELOPEMENT OF THERMOCHROMIC COATINGS
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Important problem of ageing
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DEVELOPEMENT OF THERMOCHROMIC COATINGS
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Fig. 11. Solar reflectance difference (ASR) between 1st and 10th day for thermochromic coatings.
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DEVELOPEMENT OF THERMOCHROMIC COATINGS

White Phase-1st day White Phase-5th day

SolarReflectance (%)

SolarReflectance (SR%)

1300 1800
wavelength (nm) wavelength (nm)

Important problem of ageing. When UV Absorbers.. S —
are-added in the thermachromic paints, the opt|cal g
efﬂmency s not i |mprovmg and the agelng e RESY
problems remam e Ry pe e




DEVELOPEMENT OF THERMOCHROMIC COATINGS

DARK PHASE-5th day

When UV protectors are
placed on the surface of
the coatings, (cascade
techniques), the optical
efficiency is improved
but still the problem of
ageing is important
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DEVELOPEMENT OF THERMOCHROMIC COATINGS
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Use of full UV filters. Full
UV filters present a UV
transmissivity close to zero




DEVELOPEMENT OF THERMOCHROMIC COATINGS

Use of full UV filters. Full
UV filters present a UV
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DEVELOPEMENT OF THERMOCHROMIC COATINGS

The Optical performance improves
considerably.




DEVELOPEMENT OF THERMOCHROMIC COATINGS

Use of full UV filters.
Full UV filters present a
UV transmissivity close
to zero.

s2004A-DARK

Although the optical
performance improves
considerably, the
problem remains.
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DEVELOPEMENT OF THERMOCHROMIC COATINGS

Even with 2 full layers of
mmiadldbl UV protecting films the
=gl  problem of ageing is
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DEVELOPEMENT OF THERMOCHROMIC COATINGS
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UV and visble
optical filtering
techniques have
been used using
different coating
techniques. The
results after one
month of
accelerating
ageing are very
“. . promising




DEVELOPEMENT OF THERMOCHROMIC COATINGS

Thermochromic Coatings present important
advantages. Can increase reflectivity during the
warm period while present high absorptivity
during winter.

Thermochromic coatings have been prepared
and tested in the outdoor environment. Their
thermal performance found to be excellent. "~

However, thermochromic coatings present a
very serious problem of optical ageing.

The results of various unsuccessful scientific
efforts to.improve their optical performance have
been presented.

Use. of optical filtering techiniques have been SRy
. employediand the results are very promising.« 7 ..







